UNCLASSIFIED 


luf.  iUe 

ARMED  SERVICES  TECHNICAL  INFORMATION  AGENCY 
ARLINGTON  HAIl  STATION 
ARLINGTON  12,  VIRGINU 


UNCLASSIFIED 


NOTICE:  When  goverranent  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  puipose 
other  than  in  connection  with  a  definitely  related 
govemnent  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  Euoy 
obligation  -vALatsoeveri  and  the  fact  that  the  Govern¬ 
ment  may  have  fomilated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  coronation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  in  any  way  be  related 
thereto. 


11  April  1962 


AID  Report  62-46 


M 

iO 


o  o 

fr  «5^ 

5  s? 


ITSH  OF  XHTSmi 
Prepared  by 


Aeroapaoe  Inforwatlon  Division 


IBMIOT:  Ferrite  Reaeoreaents 


fSOmKX:  Kttgayevskly,  A.  F.  Datersdnatlon  of  ooaplex  magnetic 

pexwiebility  of  ferritei  In  the  aeter-«rave  range, 
l^srltel'naya  teknika,  no.  2,  Feb  1962 «  33-35. 

(S/1 15/62/000/002 ) 

A  vax'iation  of  the  iapedanoe  neaa;irefaent  is^thod  ao  ap¬ 
plied  to  anasering  ooaplex  petaeability  of  forritos  in 

the  neter-«ave  band  is  disoiuieed.  It  has  been  proposed  to  me 
ferrite  speoiaena  of  toroidal  shape  ineerted  into  a  ooa^ai 
g^dde  as  showi  in  Fig.  1. 
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1  -  Oscillator  of  noiimodulated  signals  j 

2  -  adiaj.ttance  or  ls?pedancQ  aster;  3  -  coaxial, 
line  section;  4  ~  epociscn  under  test; 

5  -  plunger;  6  -  receiver., 


Both  the  complex  magnetic  porsieability  p,*  and  the  loss, 
^angen :  tg  d|j,  are  determined  by  fcrmalas  obtainccl  cn  the 
of  calculating  transiioisaion-llnc  impodancG  according  to  the 
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general  transmission  line  theory: 
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The  method  requires  that  the  real  and  the  Imaginary  parts  of  the 
line  Impedance  be  known  In  order  to  use  the  following  formulas  for 
determining  p”  and  p' ; 
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Where  is  the  iBmedanoe  of  the  ooazlal  line  in  the  absence  of  a 
specimen,  «  2i(/X  and  d,  the  thickness  of  a  ferrite  specimen. 

The  terms  X^n  And  Rin  oen  be  determined  experimentally  according 
to  procedures  described  in  the  article.  Impedance  measurements 
are  performed  by  means  of  a  separate  MIHl-l  impedance  meter  with 
a  250-mc  range  and  measuring  errors  of  Attention  Is  called 

to  the  necessity  of  providing  a  tight  contact  between  the  specimen 
and  the  waveguide  walls. 


CONNSNT: 

The  development  of  ferrites  with  desired  characteristics 
requires  finding  a  convenient  method  for  measuring  their  complex 
permea''^ Titles .  The  many  methods  known  for  this  purpose  are  vari- ^  . 
atlons  of  the  claasical  metl.wd  l.-tiv,luceC  '^y  J.  B.  [Physical 

Society,  London.  Proceedings ,  60,  part  3,  282-292  (1948)]. 

However,  all  known  methods  are  not  directly  applicable 
to  measuring  "lossy"  ferrites,  l.e.,  those  of  finite  thickness 
producing  losses  of  electromagnetic  energy  of  the  order  of  tens 
of  db/cm  at  higher  frequencies .  The  development  of  a  method  for 
reliable  measurement  of  the  parameters  of  lossy  ferrites  would 
be  of  a  great  practical  Importance,  particularly  for  research 
concerned  wjjbh  obtaining  ferrites  of  the  desired  absorption  char¬ 
acteristics.  However,  there  are  still  great  difficulties  In  this 
respect  due  to  the  Inapplicability  of  Blrks '  classical  formulas 
to  the  case  of  lossy  ferrites , 

It  is  interesting  to  note  that  Soviet  scientists  ap- 
art,  not  yet  in  possession  of  techniques  permitting  the 
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assumption  introduced  Into  their  mathematical  transformations 

teui  hYgd  *  Y »  To<^» 


wh«ra  and  Y  are  propagation  constants—  can  be  applied  with 
sufficient  degree  of  accuracy  only  when  ferrite  thickness  d  is 


small. 
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